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(54) METHOD OF MANUFACTURING LENS, INJECTION MOLD FOR MOLDING OF LENS AND 
MOLDED LENS 



(57) A gate top member 23 is placed to a gate 22 
opened toward the circumferential edge of a molding 
spectacle-lens cavity 13 formed between inserts 1 1 and 
12. The plural gate top members 23 each having a dif- 
ferent height are previously prepared, and attached with 
a bolt to t>e exchanged. In pilot production, it is checked 

FIG. 1 



for each of various lenses which opening corrf iguration 
of the gate 22 can form a spectacle (ens with defined 
great-precision by exchanging the gate top member 23 
in order to obtain each gate opening configuration 
changed tDy exchanging the gate top member 23. 
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Description 

Technical Field 

This Invention relates to a lens producing method 
for producing a lens of a spectacle lens or the like, an 
injection molding die for molding a lens which is used in 
the same and a lens molding. 

Background Art 

Japanese Patent Application Publication No. Hei 5- 
30608 discloses an injection molding apparatus for 
molding a plastic spectacle tens. In the inside of an 
injection molding die in the injection molding apparatus, 
two cavities formed with tubular insert guides and 
inserts slidably inserted into the insert guides, a gate 
opened toward each cavity as an inlet port of a molten 
resin into the cavity, a runner connecting between the 
cavities through the gate, and a sprue connected to the 
central portion of the runner at the right angle are pro- 
vided. 

In order to mold the lens, first, the volume of the 
cavity is increased by moving the Insert back In the 
insert guide. In this state, the molten resin Is injected 
through an injection nozzle into the sprue. The molten 
resin injected into the sprue is fed through the runner 
and the gate into the cavity, and after feedng, the mol- 
ten resin in the cavity is compressedly molded by mov- 
ing the insert forward in the insert guide. 

As a result, the plastic spectacle tens, having plural 
lens portions compressedly molded in the cavities, a 
runner forming portion formed by the runner to connect 
between the lens portions, and a sprue forming portion 
formed by the sprue to be connected to the runner form- 
ing portion, is obtained. 

After then, the plastic spectacle tens molding 
undergoes a coating process with a coating fluid after a 
washing process with a cleaning fluid as after-treat- 
ment, thereby sufficient durability of the lens surface for 
the spectacle lens is obtained. 

Various spectacle lenses can be molded in the 
aforementioned injection molding die by exchanging the 
inserts. The spectacle lens has various kinds of lens, 
such as a plus lens having the thinner peripheral portion 
than the central portion, a minus tens having the thicker 
peripheral portion than the central portion, a semi-finish 
lens having the sufficient thickness for preconditioning a 
following process for a concave surface of lens or a con- 
vex surface of tens and various lenses having the differ- 
ent diopter of the above lenses. 

The spectade lens having the diopter range of 
+4.00 Diopter to -8.00 is preferably used for the molding 
method. 

The thickness of the lens is different dependent 
upon a design of an optical lens, for example, an 
aspherical tens, having approximate 1.50 of index of 
refraction, can be adjusted to designing values of 4.2 



mm of the thickness of the central portion and 1 .0 mm 
of the thickness of the peripheral portion in the case of 
+2.00 Diopter, and of 1 .4 mm of the thickness of the 
central portion and 7.9 mm of the thickness of the 
5 peripheral portion in the case of -4.00 Diopter. However, 
when the at>ove lenses are molded to be compressed 
under the same corKlitions. the following disadvantages 
are produced by the difference of a shape properties. 
For example, in the molding of the minus lens, the 

10 central portion of the lens is thinner than the peripheral 
portion thereof, so that the central portion of the cavity 
has a large flow-resistance. Therefore, the molten resin 
injected into the cavity hardly flows in the central portion 
of the cavity, so that the resin flows arourxi from the 

t5 peripheral portion to the central portion by separately 
flowing; resulting in a disadvantage that a lot of wekJ 
rnart^ are easily produced in the central portion. 

. Further, in the molding of the plus lens, when the 
difference between the volume of the cavity and the 

20 quantity of the fed molten resin Is extremely big, the flow 
property of the molten resin is reduced, and naturally, a 
non-fed part is produced, with the result that a flow mark 
is easily produced on the lens after molding 

The spectacle lens is a precision mokltng, there- 

25 fore, in order to moki each lens with a high power of pre- 
cision, it is important that the molten resin is evenly and 
reliat)ly fed into every corner of the cavity without 
remaining a feed history of the resin of the aforemen- 
tioned weld mark, the flow mark and so on to con-e- 

30 spond with each of various lenses. Therefore, a 
structure of the gate as an inlet port of the molten resin 
into the cavity is critical. As the gate structure having an 
opening area capable of ensuring the specified amount 
of feeding the molten resin for a specified time, for 

35 example Japanese Patent Application Publkatk>n No. 
Hei 5-44893 discloses. 

However, the injection method for the lens having a 
different thickness between the central portion and the 
peripheral portion like a spectacle lens is difficult, espe- 

40 daily, the plus lens fias the thinner peripheral portion, so 
that a change in configuration including polymerization 
contraction. Known as "molding sink", is produced adja- 
cent to the gate, therefore the precision of the configura- 
tion of the periphered portion Is hardly retained. The gate 

45 Opening configuration relates to the flow properties of 
the fed resin, so that the inferior feeding or the flow mark 
are easily produced In dependence on the gate opening 
configuration, for example, in the case the minus lens is 
mokJed. when the resin is not smoothly flown into the 

50 cavity, the weld mark has a propensity to be noticeably 
produced. Furthermore, for example, in the case of typ- 
ical polycart>onate resin, excessive back-fbw of the 
resin injected into the cavity once becomes a cause of 
easily producing a cut and deformation and a uneven 

55 flow history of the resin easily leaves an injection history 
on the surface of the lens. Therefore, the gate structure 
capable of obtaining the appropriate back-flow and the 
flow properties of the resin has been required. 
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In the case that the lens portion formed in the cavity 
for a molding is a plus lens having a meniscus-shape of 
the thicker centra) portion of the lens than the peripheral 
portion, it is thought that the injection molding is carried 
out by decreasing the size of the gate opening as a con- 5 
nection portion of the cavity and the runner. The reason 
is, as described above, that the back-flow in the periph- 
eral portion is controlled and "molding sink" Is hardly 
produced, because "molding sink** has the effect on the 
configuration accuracy of the thinner peripheral portion 
when the molten resin in the two cavities are compress- 
ediy molded with the movement (forward) of the insert 
for the Insert guide. 

When the gate opening is to be smaller, the back- 
flow is hardly produced in the conrrpression nrolding by 
slidably moving the insert, but a void space as a lacked 
portion caused by shrinkage of the molten resin, which 
is different from "molding sink", is easily produced at the 
connection portion of the runner and the sprue, which 
has increased volume. 

If the voki space is produced on the plastic specta- 
cle lens molding, in the washing process with the clean- 
ing fluid and the coating process with the coating fluid 
as described above, the cleaning fluid remains in the 
concave void space, a white turbidity fluid is produced 
by reaction with the cleaning fluid remaining the void 
space arxJ the coating fluki including an organosilicon 
compound and/or its hydrdysate, and the surface of the 
lens portion is stained with the white turt^idity fluid, 
resulting in loss of commercial value of the spectacle 
lens. 

As to the disadvantages described thus far, in the 
plus lens having a low-power lens diopter, the flow prop- 
erties of the molten resin is not needed to be defined at 
high because of the small different thickness of the cen- 
tral portion and the peripheral portion of the lens, so that 
the temperature of the injection molding die is defined at 
low and the back flow of the molten resin is hardly pro- 
duced, and when a non-astigmatic lens is molded as 
compared with mokJing an astigmatic lens, the differ- 
ence of the thickness of the central portion and the 
peripheral portion of lens Is larger, namely, the thick- 
ness of the peripheral portion is thinner, so that the gate 
opening is defined to be small, resulting in noticeable 
occurrence of the back flow. 

It is an object of the present invention to provide the 
lens producing method and the injection molding die for 
molding the lens to be aWe to mold an accurate lens 
without influence of the lens configuration including the 
difference of the thickness of the central portk>n and the 
peripheral portion of the lens. 

It is another object of the present invention to pro- 
vide the lens producing method, the injection molding 
die for mokiing the lens and the lens molding, in which 
the occurrence of the void space is controlled, so that 
the white turbidity fluid is not produced by operating the 
washing process with the cleaning fluid and the coating 
process with the coating fluid. 



Disclosure of the Invention 

In order to attain the aforementioned objects, a lens 
producing method, according to the present invention, 
for molding a required lens molding by solidifying a ther- 
moplastic molten resin in a molding lens cavity which is 
formed in an injection molding die for mokiing a lens, in 
which the lens molding is nnolded by using the injection 
molding die for molding the lens, provided therein with 
the molding lens cavity in the Injection molding die for 
molding the lens and a gate as an inlet port for the mol- 
ten resin ftown in the cavity to be opened toward the 
cavity, is characterized by the step of changing shapes 
of an opening configuration of the gate In response to 
molding of a minus lens having a thicker peripheral por- 
tion than a central portion thereof and molding of a plus 
lens having a thinner peripheral portion than a central 
portion thereof. 

According to the aforenientioned lens producing 
method, the lens mokiing is nfx>kJed by changing the 
gate opening configuration in the cases of molding the 
minus lens and the plus lens, so that the gate opening 
configuration can be selected to be suitable for the lens 
configuration of the minus lens or the plus lens, result- 
ing in mokiing of the accurate lens without the influence 
of the lens configuration. 

Another lens producing method, according to the 
present invention, for moWing a required lens mokiing 
by solkJifying a thermoplastic molten resin in a mokiing 
lens cavity, formed in an injection molding die for mold- 
ing a lens, and by being operated upon a washing proc- 
ess with a cleaning fluki and a coating process with a 
coating fluid, in which the lens molding is molded by 
using the injection mokiing die for mokJing the lens, pro- 
vided therein with the plural mokiing lens cavities in the 
injection molding die for nrK>kiing the lens, a gate as an 
inlet port for the nnolten resin flown in the cavity to be 
opened toward the cavity, and a runner connecting 
between the plural cavities through, the gate, and a 
sprue connected to the runner, it is characterized by the 
steps of: changing shapes of an opening configuration 
of the gate in response to molding of a minus lens hav- 
ing a thicker peripheral portion than a central portion 
thereof and molding of a plus lens having a thinner 
peripheral portion than a central portion thereof; and 
changing the volume of a connection portion of the run- 
ner and the sprue to be smaller when the plus lens Is 
mokled than when the minus lens is molded. 

According to the aforementioned lens producing 
method, in addition to the aforementioned acting 
effects, the lens molding is mokied by defining the vol- 
ume of the connection portion of the runner and the 
sprue in the case of molding the plus lens to be smaller 
than in the case of molding the minus lens, that is to say. 
although the back flow of the molten resin flown form the 
cavity is controlled when the plus lens is molded, the 
volume of the connection portion of the runner and the 
sprue is smaller, so that the occurrence of the void 
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space caused by the shrinkage of the molten resin in 
the connection portion can be controlled. Therefore, in 
the washing process with the cleaning fluid and the 
coating process with the coating fluid for the lens mold- 
ing, the white turbidity fluid caused by mixing both of the 
cleaning fluid and the coating fluid Is not produced. 

In the description thus far, the lens molding may be 
a spectacle lens having a meniscus-shape; and in this 
case. It Is advisable that the opening area of the gate for 
molding the minus lens Is larger than the opening area 
of the gate for molding the plus lens. 

As a method for changing the gate opening config- 
uration in the nnolding of the minus lens and the plus 
lens, it is desirable that the gate Is provided therein with 
a gate top member, determining the opening configura- 
tion of the gate, so that the gate opening configuration, 
formed by a space between the inner face of the gate 
and the gate top member, is changed by changing at 
least one of a width, the gate angle, and a height of the 
gate top member as determinant elements of the gate 
opening corrf iguration. 

As a method for decreasing the volume of the con- 
nection portion of the runner and the sprue in the mold- 
ing of the plus lens as compared with in the molding of 
the minus lens, the projected top member may be 
placed in the side of the runner adjacent to the sprue in 
the molding of the plus lens. 

[INJECTION MOLDING DIE FOR MOLDING A LENS] 

An injection molding die for molding a lens accord- 
ing to the present invention In order to mold a lens mold- 
ing made of a thermoplastic resin is characterized by 
including a cavity for molding a lens; a gate opened 
toward the cavity, in which the gate is provided therein 
with a gate top member determining an opening config- 
uration of the gate and each of the plural gate top mem- 
bers prepared tor changing the gate opening 
configuration Is placed In the gate to be exchanged. 

According to the aforementioned injection molding 
die for molding a lens, in a pilot production for the lens, 
each of the plural prepared gate top members Is located 
in the gate to be exchanged, thereby the pilot produc- 
tion is carried out to correspond with each of various 
lenses. As a result, the gate top member capable of 
obtaining the appropriate gate opening configuration in 
correspondence with each of various lenses is checked, 
and the checked gate top member is used in a full-scale 
production of the lens. Therefore, from the foct that the 
pilot production is carried. out by means of changing the 
gate opening configuration by exchanging a small parts 
as the gate top members, it is not required that a plural- 
ity of molding dies having the different size of the gate 
opening configuration from one another are prepared, 
resulting In the attainment of small cost and the gate 
structure capable of molding various lenses with a high 
power of precision. 

Another injection molding die for molding a lens 



according to the present invention In order to mold a 
lens molding, made of a thermoplastic resin, with a 
washing process by a cleaning fluid and a coating proc- 
ess by a coating fluid, is characterized by including p!u- 

5 ral molding lens cavities for molding a lens portion; a 
gate opened toward each of the cavities; a runner con- 
necting between the plural cavities through the gate; 
and a sprue connected to the runner, in which the gate 
is provided therein with a gate top memk>er determining 

10 an opening configuration of the gate, each of the plural 
gate top members prepared for changing the gate open- 
ing configuration is placed in the gate to be exchanged, 
and a connection portion of the runner and the sprue is 
provided therein with a projection protruding toward the ' 

15 inside of at least one of the runner and the sprue. 

According to the aforementioned injection molding 
die for molding the lens, in addition to the aforemen- 
tioned acting effects, from the tact that the projection 
protruding toward the inside of at least one of the runner 

20 and the sprue is provided to the connection portion of 
the runner and the sprue, a pinch portion can t>e formed 
to the connection portion of the runner forming portion 
and the sprue forming portion of the lens molding with 
the projection. Therefore, the volume corresponding to 

25 the pinch portion is small, so that the void space caused 
by the shririkage of the molten resin can be controlled to 
be produced at the pinch portion. As a result, the white 
turbidity fluid caused by mixing the cleaning fluid and 
the coating fluid is not produced in the washing process 

30 with the cleaning fluid and the coatnig process with the 
coating fluid for the lens moMing. 

In the description thus far, the gate top member 
changing the top opening configuration may be fitted to 
the overall gate and for exanple. a molten resin flowing 

35 hole having a different diameter is formed at the central 
portion of the gate top member, but in the case each 
gate top member has a difference In at least one of 
determinant elements of a width, the gate angle and a 
height, the gate opening configuration can be changed 

40 by using at least one of the width, the gate angle and the 
height, so that various gate structure adaptat>le to each 
of various lenses can be obtained (e.g., one kind of the 
plus lens and two kinds of high-power and low-power 
minus lens). 

45 The opening configuration of the gate is preferably 
defined as 1 mm to 3mm in the case of the gate for the 
plus lens and more than 5mm in the case of the gate for 
the minus lens. Furthermore, the angle of the gate is 
preferably defined as 60 degrees to 90 degrees, in 
.50 vyhich it is attached with a condition that inflow of the 
molten resin is not extremely interrupted at the 
restricted portion. 

When two kinds of gate forming member, which a 
notch portion is formed on the face opposing to the gate 

55 top member and which the notch portion is not formed, 
are prepared and used by exchanging, the gate opening 
configuration can be changed by selecting the use of 
the gate forming member having the notch portion and 
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the gate forming member not having the notch portion 
although the same gate top member is used, resulting in 
the reduction of the number and kinds of gate top mem- 
bers prepared. 

The projection provided to the connection portion of 
the runner and the sprue may be combinedly formed to 
the structural member of the injection molding die for 
molding the lens, but it is advisable that the projection is 
formed with the projected top member to detach from 
and attach to the injection molding die for molding the 
lens. By forming with the detachable projected top 
member, when the projection is not needed in molding, 
for example, when the minus lens is molded, only the 
projected top member is removed and the cavity form- 
ing member forming the cavity is changed to a member 
for molding the minus lens, and the injection molding die 
for molding the lens can be continuously used, namely, 
the injection molding die for molding the lens can be 
used in common. Incidentally, the projected top member 
can be detached from and attached to the injection 
molding die for molding the lens by being the projected 
top member to be an Insertable absolutely fitting type for 
the injection molding die for nxjlding the lens or by 
removably attaching the projected top member with a 
stopper such as a bolt or the like. 

[LENS MOUDING] 

A lens molding according to the present invention, 
having plural lens portions mokied in molding lens cavi- 
ties in an injection molding die for molding a lens, a run- 
ner forming portion, connecting between the lens 
portions, formed with a runner of the injection molding 
die for nx)lding the lens, and a sprue forming portion, 
connected to the runner forming portion, formed with a 
sprue of the injection molding die for molding the lens, 
and undergoing a washing process with a cleaning fluid 
and a coating process with a coating fluid, comprising a 
pinch portion formed to a connection portion of the run- 
ner forming portion and the sprue forming portion. 

According to the aforementioned lens molding, the 
pinch portion is formed to the connection portion of the 
runner forming portion and the sprue forming portion 
and the volume of the part corresponding to the pinch 
portion is smaller, so that the void SF>ace caused by the 
shrinkage of the molten resin in this part can be control- 
led. As a result, the white turbidity fluid caused by mix- 
ing the cleaning fluid and the coating fluid is not 
produced in the washing process witii the cleaning fluid 
and the coating process with the coating fluid for the 
lens molding. 

In the description thus far, the area for forming the 
pinch portion may be defined in the whole intersecting 
part intersecting the runner forming portion and the 
sprue forming portion in the T-shaped state or the like or 
in only the sprue forming portion of the intersecting part, 
and the pinch portion can be formed by decreasing the 
diameter of the runner portion connected to the sprue 



8 

forming portion at the right angle, which is the side adja- 
cent to tiie sprue forming portion. The diameter of the 
whole intersecting part of tine runner forming portion 
arrd the sprue forming portion can be decreased witiiin 

5 the range of ensunng the strength of the lens molding 
(which is dependent upon the solid state properties of 
the molten resin, the lens configuration or the like). 

The lens portion formed in the cavity may be the 
meniscus lens for the spectacle lens or the other kinds 

10 of the lens without the spectacle lens. Further, tiie lens 
may be the plus lens and the minus lens, but the present 
invention is effectual in the case of molding the plus 
lens, especially, the plus lens having the low diopter (for 
example, the lens of +0.25 Diopter to +2.00 Diopter), 

15 the plus lens excluding astigmatism or the like. 

Brief Description of Drawings 

Fig. 1 is a vertical sectional view of an injection 
so mokling die for mokling a lens according to a pre- 
ferred emlxxliment of the present invention; 
Fig. 2 is an enlarged view of a gate portion; 
Fig. 3 is a sectfonal view taken along the Ill-Ill line 
in Fig. 2; 

25 Rg. 4 is a sectional view of the periphery of the gate 

showing the case that a gate top member having a 

longer length is located at the gate; 

Rg. 5 is a similar view to Rg. 4 in the case that a 

gate top member having a shorter length is located 
30 at the gate; 

Rg. 6 is a fragmentary enlarged view of Rg. 1 ; 

Rg. 7 is a front view when a part of a produced lens 

molding is cut; 

Rg. 8 is a perspective view showing the state in 
35 which plural lens moldings are held with a working 
tool in order to perform a final process; 
Rg. 9 is a diagrammatic front view showing a 
device for performing a washing process and a 
coating process as the final process; 
40 Rg. 1 0 is a similar view to Fig. 4 and Fig. 5, showing 
the case of the use of a gate forming member 
formed therein with a notch portion; and 
Rg. 1 1 is a similar view of Fig. 6 in the case that a 
minus lens, having the thinner central portion than 
45 the peripheral portion, is produced. 

Best Mode for Carrying out the Invention 

The preferred embodiment according to the present 
50 invention will be explained below with reference to the 
attached drawings. Fig. 1 is a vertical sectional view of 
an injection mokJing die for molding a lens relating to the 
embodiment in order to mold a spectacle lens having a 
meniscus-shape of diopter of +3.00 and a lens diameter 
55 of 70mm. and Fig. 2 is a partial enlarged view of Fig. 1 . 
The injection molding die for molding a lens is for mold- 
ing the spectacle lens using a thermoplastic resin, such 
as PMMA (poly methyl methacrylate). PC (polycar- 
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bonate) or the like, as materials, in which can mold it 
with selective materials, such as metal material, glass, 
ceramic or the like. 

As shown in Fig. 1. the injection molding die for 
molding the lens is composed of a lower die 1 as a sta- 
tionary type and an upper die 2 as a movable type, 
which are divided at a horizontal parting line PL in the 
vertical direction. The lower die 1 is, in turn, composed 
of die plates 3 and 4. a tubular insert guide 5. a sprue 
bush 6 and so on. A body 7 of the upper die 2 is com- 
posed of die plates 8 and 9. a tubular insert guide 10 
and so on. The die body 7 is attached to a die fitting 
member, coupled with a clamping cylinder (not shown), 
to be able to move in the vertical direction to cause the 
die to close to and open from the lower die by the great 
vertical movement of the die fitting member, caused by 
the clamping cylinder. 

A lower insert 1 1 and an upper insert 12 are slida- 
bly inserted into the lower insert guide 5 and the upper 
insert guide 10 respectively. The aforementioned insert 
guides 5 and 10 and the inserts 1 1 and 12 form a cavity 
13 for molding the spectacle lens. In the emlxxJiment, 
the two cavities 13 are provided in the horizontal direc- 
tion. 

The lower insert 1 1 is coupled with the end of a pis- 
ton rod 15 of a hydraulic cylinder 14. attached to the 
lower die 1 in a downward direction, through a T-shaped 
engagement member 17. The upper insert 12 is cou- 
pled with the end of a piston rod 16 of a hydraulic cylin- 
der (not shown), located in the upper die 2 in a 
downward direction, through a T-shaped engagement 
member 1 8. 

A cylinder for slightly opening is coupled through 
plural member with the hydraulic cylinder (not shown) 
attached through the piston rod 16 to the upper insert 
12, so that the upper insert 12 is moved up at a defined 
degree by operation of the cylinder for slightly opening 
when the upper die 2 is closed against the lower die 1 
by the clamping cylinder, thereby the amount of com- 
pression of a molten resin fed Into the cavity 13 by 
increasing the height of the cavity 13, and the upper 
insert 12 is moved down at the aforementioned amount 
of the connpression by the clamping cylinder. 

T-shaped engagement grooves, formed in the 
inserts 1 1 and 12 for engaging with the aforementioned 
T-shaped engagement members 17 and 18, are opened 
to be extended to the circumferntial edges of the inserts 

11 and 12. so that the inserts 11 and 12 are removed 
from the T-shaped engagement members 17 and 18 of 
the piston rods 15 and 16 by moving the inserts 1 1 and 

12 in the horizontal direction after the upper die 2 is 
opened from the lower die 1 by the clamping cylinder 
and the piston rods 15 and 16 are operated to be 
extended, thereby the upper insert 11 and the lower 
insert 12 can be exchanged. More specifically, it is pos- 
sit)le to perform the operation for exchanging the inserts 
which are prepared for forming a minus lens, a plus 
lens, a semi-finish lens and various lenses having the 



different diopter of the above lenses. Incidentally, after 
the inserts are exchanged, the new inserts are set to the 
injection nrolding die for molding the lens by operating 
the piston rods 15 and 16. 

5 The sprue bush 6 of the lower die 1 is connected to 

an injection nozzle 19 and formed therein with a sprue 
20 extending in the vertical direction. A runner 21. 
formed on the aforementioned die plates 4 and 8 as 
structural members of the upper die 2 and the lower die 

10 1 , is extended from the upper side of the sprue 20 in the 
horizontal direction, and at both of the ends of the run- 
ner 21 , gates 22 are formed to be opened toward the 
circumferential edge of the molding spectacle-lens cav- 
ity 13. The gates are formed to cut a part of each of the 

15 lower insert guide 5 and the upper insert guide 10. 
therefore the insert guides 5 and 10 are gate forming 
members for forming the gates 22 as well as the guiding 
members for guiding the inserts 1 1 and 12 to slide in the 
vertically direction. 

20 The lower die 1 and the upper die 2 descrik^ed thus 
far are each assembled by joining the structural mem- 
bers with boHs, therefore the lower die 1 and the upper 
die 2 can be assembled and disassembled by the bolts. 
As enlargedly shown in Fig. 2 and Fig. 3. an upward 

25 convex-Shaped gate top member 23 is located to the 
gate 22 to be fixed on the upper face of the insert guide 
5 with a bolt 24 passed through the lower insert guide 5. 
The gate top member 23 to the gate 22 is attached by 
the bolt 24, so that the gate top member 23 can be 

30 removed by rerrx>ving the die plate 3 after the lower die 
1 and the upper die 2 are separated, thereby the gate 
top member can be exchanged with various gate top 
members previously prepared. 

In Fig. 4 and Fig. 5, examples of various gate top 

35 members previously prepared are shown. In Rg. 4, a 
gate top member 23A is used in order to produce the 
spectacle lens having the diopter of +4.00 and the lens 
diameter of 70mm. and in Fig. 5. a gate top member 
23B is used in order to produce the spectacle lens hav- 

40 ing the diopter of -6.00 and the lens diameter of 70mm. 
The gate top members 23A and 23B have different 
heights HI and H2 from one another, that is to say each 
of various gate top members previously prepared has a 
slightly different height from one another. Therefore, 

45 whenever each gate top member 23 having a different 
height is placed at the gate by being exchanged, the 
size of a space S formed between an upper face of the 
gate top member 23 and a k>wer face 10A of the upper 
insert guide 10. which forms the inner faces of the gate 

50 22 to be opposed to the gate top member 23 in the ver- 
tical direction, is changed, thereby an opening configu- 
ration (an opening area) of the gate 22 is naturally 
changed, with the result that the amount of the molten 
resin flown into the cavity 13 during a specified time is 
55 changed. 

When the molten resin, is fed into the cavity 13 
through the sprue 20. the runner 21, and the gate 22 
from the injection nozzle 19 shown in Fig. 1 in pilot pro- 
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duction of the spectacle lens, the upper insert 12 is 
moved upward by the increasing the die fitting member, 
thereby the volumetric capacity of the cavity 13 is 
increased, and then the molten resin is compressingly 
molded io be a defined configuration after the molten 
resin is fed. 

The gate top member used in the pilot production is 
t)ased on a configuration of the produced lens, or a con- 
figuration of the cavity 13. in which the pitot production 
is carried out by using the gate top member 23A, having 
the higher height to decrease the opening area of the 
gate 22, when the produced lens is the plus lens having 
the thinner peripheral portion than the central portion as 
shown in Fig. 4, by using the gate top member 23B. hav- 
ing the sorter height to increase the opening area of the 
gate 22, when the produced lens is the minus lens hav- 
ing the thicker peripheral portion than the central portion 
as shown in Fig. 5, and further by using each gate top 
member having a slightly different height from one 
another to correspond with each of various lenses dif- 
fering the lens diopter form one another in the any case 
of the plus lens and the minus lens. 

Incidentally, in the case of the semi finish lens hav- 
ing the sufficient thickness for preconditioning a follow- 
ing process for a plano-concave surfece of lens or a 
plano-convex surface of lens, the pilot production is car- 
ried out with the same method as the case of the plus 
lens regardless of the lens diopter of the minus lens and 
the plus lens. Through the pilot production, the gate top 
member, which allow to mokj each lens with a defined 
high-accuracy, is selected and a fill-scale production for 
the spectacle lens is carried out with the use of the 
selected gate top member. 

As enlargedly shown in Fig. 6. at the connection 
portion of the runner 21 and the sprue 20, more specif- 
ically, at the end, adjacent to the sprue 20. of the runner 
21 connected to the central portion of the sprue 20 at 
the right angle, projected top members 33 and 34 are 
placed to protrude toward the inside of the runner 21 , in 
which the projected top members 33 and 34 are projec- 
tions provided at the connection portion between the 
sprue 20 and the runner 21 provided in the injection 
molding die for mokjing the lens. 

The aforementioned upper and lower projected top 
members 33 and 34 are half-divided tubular members, 
in which the projected top member 33 is tightly coupled 
to be put onto the upper end of the sprue bush 6 pro- 
vided in the lower die 1 arxJ the projected top member 
34 is tightly coupled to be put onto the lower end of the 
guide member 36 provkJed in the upper die 2 to slidably 
guide the eject pin 35 In the vertical direction. When the 
upper die 2 is opened from the lower die 1 by the clamp- 
ing cylinder, the projected top members 33 and 34 can 
be removed from the sprue bush 6 and the guide mem- 
ber 36, therefore, the projected top members 33 and 34 
is provided to be detachable for the lower die 1 and the 
upper die 2. 

Incidentally, a structure of the detachable projected 



top memberis 33 and 34 is not limited to the aforemen- 
tioned structure, and the projected top members 33 and 
34 may be to be detachable by bolts, passed through 
the sprue bush 6 and the guide member 36 in the verti- 
5 cai direction to attach the projected top members 33 
and 34. 

The produdng operations of the spectacle lens 
molding made of plastic with the use of the Injection 
molding die for molding the lens will be below explained. 
10 A spectacle lens mokJing 50 produced In the operations 
is a plus lens having the thicker central portion than the 
peripheral portion as shown in Fig. 7. Incidentally, the 
spectacle lens molding 50 needs a grip portion 51 for an 
operation of the after-treatment as sown in Fig. 8, so 
15 .ttiat in the erO-bodiment, a hollow portion 27 is formed at 
the connection portion between the sprue 20 and the 
runner 21 of the injection molding die for molding the 
lens to be extended In a direction at right angles to 
paper illustratng Fig. 1 (see Fig.6). 
20 When the upper die 2 is closed to the tower die 1 by 
the clamping cylinder and the upper insert 12 is moved 
up at the defined degree by the cylinder for slightly 
opening, the molten resin is injected from the injection 
nozzle 19 shown in Fig. 1. The nxilten resin is fed into 
25 both cavities 1 3 through the sprue 20. the runner 2 1 and 
the gate 22. During of after the feeding process, the 
upper insert 12 is moved down by the clamping cylinder 
to compress the molten resin in the cavity 1 3. Therefore, 
the molten resin is rendered even by a back-flow of the 
30 molten resin when the amount that molten resin is fed 
into kx>th cavities 13 is uneven, and the surface shapes 
of the lower insert 1 1 and the upper insert 12 are trans- 
ferred to the molten resin. 

After the molten resin fed into the cavity 13 is solid- 
35 ified. the upper die 2 is opened from the lower die 1 by 
the clamping cylinder, and then the upper insert 12 and 
an eject pin 35 are moved down by an operation of an 
Meeting means (not shown) to push out the spectacle 
lens molding 50 sfnown in Fig, 7. 
40 The pushed spectacle lens molding 50 has two lens 
portions 52 as meniscus ler^es for the spectacle lens 
conrpressedly mokJed in the cavities 13, a runner form- 
ing portion 53 coupled with the lens portions 52 formed 
in the runner 21, a sprue forming portion 54 formed in 
45 the sprue 20 and connected to the end of the runner 
forming portion 53, and a gate forming portion 55 
formed in the gate 22 and provkfed between the lens 
portion 52 and the runner portion 53, in which the grip 
portion 51 . shown in Fig. 8. is extended from the central 
50 portion of the runner forming portion 53. 

Pinch portions 56, formed by using the project top 
members 33 and 34. are formed at the side of the run- 
ner forming portion 53 adjacent to the sprue forming 
portion 54 in the connection portion formed of the run- 
55 ner forming portion 53 and the sprue forming portion 54. 
As described thus far, the opening of the gate 22 in 
the injection molding die for mofoing the lens is nar- 
rowed by the gate top member 23. so that the amount of 
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the back-flow of the molten resrn, which is produced 
when the molten resin in the cavity 1 3 is compressed by 
the upper insert 12, is controlled to be smaller even 
when the lens portion 52 molded by the molten resin In 
the cavity 13 is the plus lens having the thinner periph- 
eral portion than the central portion, therefore, the 
peripheral portion of the lens portion 52 can be formed 
with the high-precision of the configuration without the 
influence of "molding sink". 

Although the back-f low of the molten resin from the 
cavity 13 is controlled as described above, the connec- 
tion portion of the runner forming portion 53 and the 
sprue forming portion 54, originally having larger vol- 
ume, is the pinch portion 56 having the reduced diame- 
ter, so that the pinch portion 56 has smaller volume, with 
the result that void space caused by shrinking and lack- 
ing the molten resin is not produced. 

The pinch portion 56 having the smaller diameter is 
formed, especially, at the side of the runner forming por- 
tion 53 adjacent to the sprue forming portion 54 in the 
connection portion of the runner forming portion 53 and 
the sprue forming portion 54, so that strength of the 
overall injected molding 50 is increased as compared 
with the case that the pinch portion 56 is formed at the 
part, intersected with the runner forming portion 53. in 
the sprue forming portion 54, resulting in easiness of 
the handling properties of the injected molding 50. 

Fig. 8 shows a working holder 60 used for operating 
the after-treatment tor the injected molding 50. The 
working holder 60 has a bar member 61. a holding 
member 62 joined to the t>ar member 61 at the right 
angle, and hanging members 63 arranged to the hold- 
ing member 62 to hang and support the tens molding 50 
by picking up the grip portions 51 , in which the hanging 
member 63 is composed of a pair of plate springs. 
Before the lens molding 50 is held with the working 
holder 60, the sprue forming portion 54 of each lens 
motdin£[50 is cut and removed. 

Rg. 9 shows a diagrammatic sketch of a device for 
can-ying out a washing process and a coating process 
as the after-treatment of the lens nfx}tding 50. The 
device 70 includes washing tanks 71 to 73, a drying 
tank 74, a tjase-coat tank 75, a base-coat furnace 76, a 
top-coat tank 77, and a top-coat furnace 78 which are 
arranged in order. The washing tanks 71 to 73 accom- 
modate a cleaning fluid of supplied-water or pure water, 
the drying tank 74 is provided therein with a heater, the 
base-coat tank 75 accommodates a prime coat fluid, 
the t^ase-coat furnace 76 has an internal heater, the 
top-coat tank 77 accommodates a hard coating flukJ, 
and the top-coat furnace 78 has an internal heater. Fur- 
ther, a pair of Y-shaped support merhbers 79 is provided 
in each tank and each furnace. 

Further, the device 70 includes a pair of parallel 
walking beams 80. in which a recess portion 80A is 
formed in the same space as the support member 79 to 
the walking beam 80. The walking beam 80 is coupled 
with the driving means 81 to repeat rectangular move- 



ment of f onward-moving A, downward-moving B, back- 
ward-moving C and upward-moving D. After the lens 
motoings 50 are hung by hooking both ends of the bar 

1 1 icmucj O I ui II le w«^i r\ii ly i luiuci Ou ui iiu u its i rs\^xs!oSi 

5 portions 80A gi a pair of the walking beams 80, the 
walking beam 80 repeats the aforementioned rectangu- 
lar movement, thereby the t^ar member 61 is delivered . 
to the support member 79 to send the lens moldings 50 
to the aforementioned tanks arKi furnaces in order, 

70 therefore the lens moldings 50 undergo the washing 
process with the cleaning fluid, the drying process, and 
the coating process with coat fluids. 

During the aforementioned processes, as 
described at>ove, the void space as the lacked portion is 

IS not produced at the connection portion of the runner 
forming portion 53 and the sprue forming portion 54 of 
the lens molding 50, so that a disadvantage, which the 
surface of the lens portion 52 is stained with a white tur- 
bidity fluid caused by reaction and mixture of the coat 

20 fluid and the cleaning fluid remaining in the void space if 
the recess-like void space is produced, is not produced, 
resulting in the protection of commercial value of the 
lens portion 52. 

Rg. 10 shows a preferred embodiment in which the 

25 opening configuration of the gate can be changed with 
the use of the same gate top member 238 as Rg. 5. In 
the embodiment, a natdn portion 25 is formed on a 
lower face 10'A of an upper insert guide 10' as the gate 
forming mender which is opposed to the gate top mem- 

30 ber 23B in the vertical direction, therefore, the opening 
area of the gate 22 can be larger than the case of using 
the upper insert guide 10 in which the notch portion 25 
is hot formed. According to the aforementioned struc- 
ture, by a combination of the various gate top members 

35 23 and the upper insert guides 10 and 10', the further 
various opening areas of the gate 22 can be obtained 
and the number and kinds of gate top members which 
should be. prepared can be reduced. 

In the entoodiment of Fig. 10, the notch portion 25 

40 is shaped to expand toward the cavity 13, so that the 
f tow properties of the molten resin from the gate 22 to 
the cavity 13 Is sufficient, with the result that the feed of 
the molten resin to the cavity 13 can be ensured. 

Incidentally, as descrit>ed atx>ve, the upper die 2 as 

45 well as the lower die 1 is assemtDled by joining each 
structural member with the lx>lts. so that the operation 
for exchanging the upper insert guides 10 and 10* is car- 
ried out by disassembling to remove the tjolts. The vari- 
ous upper insert guides each having the different-sized 

so notch portions 25 may be previously prepared to 
exchange. 

In the embodiment described thus far, the opening 
configuration of the gate is changed with the height of 
the gate top member 23, but the suitatrfe change of the 
55 gate opening configuration for each lens can be per- 
tormed by changing a gate angle a of a convex portion 
23C of the gate top members 23 prepared in plural as 
shown in Fig. 4 and Fig. 5, and by changing the width of 
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the gate top member 23 as shown in Fig. 3. The gate 
angle a is 45 degrees in Fig. 4. but the range of 0 
degree to 70 degrees is suitable to flow the molten resin 
into the cavity 13. 

The gate 22 is essential to appropriately distribute s 
the resin in the structure having the plural cavities 13. in 
which the equable distribution of the resin into each cav- 
ity 1 3 is one of the conditions in order to obtain the lens 
with great precision. In the initial injecting stage, there is 
sometimes the case that the resin is not distributed from io 
view of effect by the solid state properties of the degree 
of viscosity of the resin or the like or from view of the 
precision of the injection molding cfie, and sometimes, 
this case is somewhat controlled by the back-flow of the 
resin, however, the excessive back-flow becomes the is 
cause of remaining the history of the fed resin, so that it 
is needed that the history is avoided to be produced. 
Therefore, the gate angle a of the convex portion 23C of 
the gate top member 23, which results forming a 
restricted portion of the gate 22 as shown In Fig. 4 and 20 
Fig. 5, i8 defined at the degree capable of avoiding pro- 
ducing the excessive back-flow not to avoid producing 
the appropriate back-flow. 

In the case of molding the plus lens shown in Fig. 4. 
the peripheral portion of the plus lens is susceptible to 25 
the precision of the shape by "mokJing sink" because of 
the thin peripheral portion of the plus lens, so that the 
gate opening configuration formed by the gate top 
member 23A of Fig. 4 is adapted to be a configuration in 
which the back-flow is hardly produced as compared 30 
with the case of molding the minus lens, therefore the 
peripheral portion can be formed without the influence 
of the back-flow. In the case of mokling the minus lens 
shown in Fig. 5, in order to improve the effect of avoid- 
ance of producing a weld mark, the gate opening conf ig- 35 
uration formed by the gate top member 23B is ajapted 
to be a configuration in which the resin is easily flown 
into the cavity 1 3 as compared with the case of molding 
the plus lens. 

Fig. 1 1 shows the production of a spectacle menis- 40 
cus lens as the minus lens having the thicker central 
portion than the peripheral portion. In the aforemen- 
tioned production, the lower insert IV and the upper 
insert 12* for molding the minus lens are placed in the 
injection molding die for molding the lens, in which the 45 
cavity 1 3' for mokJing the minus lens is placed between 
the lower and upper inserts 11* and 12*. The gate top 
member 23* located to the gate 22 has a shorter height 
than the aforementioned gate top member 23 in order to 
easily flow the molten resin into the cavity 1 3* and to be so 
able to produce the great back-flow when the molten 
resin in the cavity 13' is compressed by the upper insert 
1 2*. thereby the opening of the gate is larger. 

Further, from the fact the great back-flow is pro- 
duced, the aforementioned projected top members 23 ss 
and 24 for forming the pinch portion to the lens molding 
are not placed to the connection portion of the runner 21 
and the sprue 20. Therefore, the connection portion of 



the runner 21 and the sprue 20 has a smaller volume 
when the plus lens Is moWed than when the minus lens 
is molded. In the embodiment, the projected top mem- 
bers 23 and 24 are provided to be detachable for the 
injection molding die for molding the lens, so that both of 
the plus lens and the minus lens can be produced by 
using the same injection nrolding die by means of 
attaching and detaching the projected top members 23 
and 24. 

Industrial Availability 

According to the present invention, the opening 
configuration of the gate can be changed by exchanging 
the gate top members and the appropriate opening con- 
figuration of the gate, having a different size for each of 
various lenses, can be checked by exchanging small 
parts, resulting In the small cost of the pilot production. 
Even in the case of the lens configuration having differ- 
ence between the thicknesses of the central portion and 
the peripheral portion like the spectacle lens, this lens 
configuration does not have influence on mokJing the 
lens with a high power of precision. 

And further, the vokJ space as the lacked portion is 
not produced in the connection portion of the runner 
forming portion and the sprue forming portion of the 
lens molding, therefore, the coating process with the 
coating fluid and the washing process with the cleaning 
fluid as the after-treatment process can take place for 
the lens portion, because it is avoided to produce a dis- 
advantage commercial value of the lens is damaged by 
staining the surface of the lens portion a white turbidity 
fluid caused by mixture of the coat fluid and the cleaning 
fluid. 

Claims 

1 . A lens producing method for molding a desired lens 
molding by solidifying a thermoplastic molten resin 
in a molding lens cavity which is formed in an injec- 
tion molding die for molding a lens, in which the 
lens mokling is molded by using the injection mold- 
ing die for molding the lens provided therein with 
the molding lens cavity in the injection molding die 
for mokling the lens and a gate as an inlet port for 
the molten resin flown in the cavity to be opened 
toward the cavity, the inrprovement comprising the 
step of changing shapes of an opening configura- 
tion of the gate in response to molding of a minus 
lens having a thicker peripheral portion than a cen- 
tral portion thereof and molding of a plus lens hav- 
ing a thinner peripheral portion than a central 
portion thereof- 

2. The lens producing method according to Claim 1 , 

wherein the lens molding is a spectacle lens 
having a meniscus-shape; and 

wherein an opening area of the gate for 
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molding the minus lens is larger than the opening 
area of the gate for molding the plus lens. 

The lens producing method according to Claim 1 , 
wherein the gate is provided therein with a gate top s 
member for determining the opening configuration 
of the gate, so that the gate opening configuration 
formed by a space between the inner face of the 
gate and the gate top member is changed by 
changing at least one of a width, a gate angle, and io 
a height of the gate top member as determinant 
elements of the gate opening configuration. 

A lens producing method for molding a desired lens 
molding by solidifying a thermoplastic molten resin 75 
in a molding lens cavity formed in an injection mold- 
ing die for molding a lens, the lens molding being 
processed by washing with a cleaning fluid and 
coating with a coating fluid, comprising the steps of; 

20 

molding the lens molding by using the injection 
molding die for molding the lens provided 
therein with the plural molding lens cavities in 
the injection molding die for molding the lens, a 
gate as an inlet port for the molten resin flown 2S 
in the cavity to be opened toward the cavity, 
and a runner connecting between the plural 
cavities through the gate, and a sprue con- 
nected to the runner : 

changing shapes of an opening configuration 3o 
of the gate in response to molding of a minus 
lens having a thicker peripheral portion than a 
centred portion thereof and molding of a plus 
lens having a thinner peripheral portion than a 
central portion thereof; and 35 
changing the volume of a connectbn portion of 
the runner and the sprue to be smaller in mold- 
ing the plus iens than molding the minus lens. 

The lens producing method according to Claim 4, 40 
wherein the tens molding is a spectacle lens 

having a meniscusrshape; and 

wherein an opening area of the gate for 

molding the minus lens is larger than the opening 

area of the gate for nrK>lding the plus lens. 45 

The lens producing method according to Claim 4. 
wherein the gate is provided therein with a gate top 
member, determining the opening configuration of 
the gate, so that the gate opening configuration so 
formed by a space between the inner face of the 
gate and the gate top member is changed by 
changing at least one of a width, a gate angle, and 
a height of the gate top member as determinant 
elements of the gate opening configuration. 55 

The lens producing method according to Claim 4. 
wherein the volume of the connection portion of the 



runner and the sprue is changed to be smaller in 
molding the plus lens than molding the minus lens 
by placing a projected top member at the side of the 
runner adjacent to the sprue. 

8. An injection molding die for molding a tens in order 
to moid a lens molding made of a thermoplastic 
resin, comprising; 

a cavity for molding a lens; 
a gate opened toward said cavity, said gate 
being provided therein with a gate top member 
determining an opening configuration of said 
gate and each of the plural gate top members 
prepared for changing the gate opening config- 
uration beir>g exchangeably placed in said 
gate. 

9. The injection molcfing die for molding the lens 
according to Claim 8. 

wherein the lens molding is a spectacle lens 
having a meniscus-shape; and 

wherein said prepared plural gate top mem- 
bers each is different in at least one of gate opening 
configuration determinant elements of a width, a 
gate angle and a height from one arKDther. the gate 
opening configuration determinant elements defin- 
ing the shape of said gate opening configuration 
formed by a space between the inner face of said 
gate and said gate top rfiember. 

10. The injection molding die for molding the lens 
according to Claim 8, further comprising a gate 
forming member opposing to said gate top member, 
said gate forming member either having a rwtch 
portion formed on the face opposing to said gate 
top member or not, and being exchar^eable. 

1 1. An injection molding die for molding a lens in order 
to mold a lens molding made of a thernnoplastic 
resin with a washing process by a cleaning fluid and 
a coating process by a coating fluid, comprising: 

plural lens molding cavities for molding a lens 
portion; 

a gateppened toward each of said cavities; 
a runner connecting said plural cavities through 
said gate; and 

a sprue connected to said runner, said gate 
being provided therein with a gate top member 
determining an opening configuration of said 
gate, each of the plural gate top members pre- 
pared for changing the gate opening configura- 
tion being exchangeably placed in said gate, 
and a connection portion of said runner and 
said sprue being provided therein with a projec- 
tion protruding toward the inside of at least one 
of said runner and said sprue. 
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12. The injection molding die for molding the lens 
according to Claim 1 1 , 

wherein the lens molding is a spectacle lens 
having a meniscus-shape; and 

wherein said prepared plural gate top mem- 
bers each is different in at least one of gate opening 
configuration determinant elements of a width, a 
gate angle and a height from one another.the gate 
opening configuration determinant elements defin- 
ing the shape of said gate opening corrfiguration 
formed by a space between the inner face of said 
gate and said gate top member. 

13. The injection molding die for molding the lens 
according to Claim 11, further comprising a gate is 
forming member opposing to said gate top member, 
said gate forming member either having a notch 
portion formed on the face opposing to said gate 
top member or not, and being exchangeable. 

20 

14. The injection molding die for molding the lens 
according to Claim 1 1 . said projection is formed of 
a detachable projected top member. 

15. A lens molding having plural lens portions rrK)lded 2S 
in molding lens cavities in an injection molding die 
for molding a lens, a runner forming portion con- 
necting the lens portions formed with a runner of 
the. injection mokjing die Ibr molding the lens, and a 
sprue forming portion connected to the runner 30 
forming portion formed with a sprue of the injection 
molding die for nrK>lding the lens, and undergoing a 
washing process with a cleaning fluid and a coating 
process with a coating fluid, wherein a pinch portion 
is formed to a connection portion of said runner 35 
forming portion and said sprue forming portion. 

16. The lens molding according to Claim 15. wherein 
said pinch portion is formed by decreasing a diam- 
eter of the side of said runner forming portion adja- 40 
cent to said sprue forming portion. 

17. The lens molding according to Claim 15. wherein 
said lens portion molded in the cavity is a meniscus 
lens for a spectacle lens, the lens portion having 45 
thicker central portion than peripheral portion 
thereof. 



10 



OOCID: <EP 0875354A1_L> 



11 



EP 0 875 354 A1 




12 



EP0 875 354A1 



F I G. 3 



22 




14 

aXXJIOl <6P_087S3S*A1_I.> 



EP0875 354A1 



F I G. 4 




24 5 



F I G. 5 



22 S lOA lO 23,238 




24 



yX\D: <EP 08753S4A1_I_> 



15 



EP 0 875 354 A1 




0875354A1 J > 



16 



EP0 875 354 A1 




EP 0 875 354 A1 




18 



EP0 875 354 A1 




19 



EP 0 875 354 A1 



8 . ai 




ro 



WWW 




A 




in 




CVi. 

cvj 



ro. 

CM 



.o 



■to 



"CM 



If) 



CM tQ = 



CM 



rO 



20 



EP 0 875 354 A1 



FIG. 11 




24 5 



XCID: <EP 0875354A1 J,> 



21 



EP 0 875 354 A1 



INTERNATIONAL S£L4JICH RETORT 



Internationat ftpplication No. 

PCT/JP97/00078 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. Cl^ B29C45/26 

According to Intemational Patttnt aassaCication (IPC) or to both nitioDai classificattoo and IPC 



FIELDS SEARCHED 



Minimum documenutioo ■earcfaed (cUnificatioo system Tollowcd by cUssificatioo symbols) 
Int. Cl6 B29C45/26-45/38 



Documeatstion sesrcfaed other than mtnimiUD documcDUtioD lo the extent that such documcois are iodiided in the fields seaiched 

Jitsuyo.Shxnan Koho ^ 1926 - 1997 

Kokax Jitsuyo Shxnan Koho 1971 • 1997 

Toroku Jitsuyo Shinan Koho 1994 - 1997 



Electroaic dsts hsse < 



suited dttring the inieniatioBal seatch (naaae ofdita base and, wheie practkable, sesrcb 



used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category- 



Citation of document, with indicatson, where appnifMialc, of the relevant passages 



JP, 5-44893, B2 (Aida Engineering, Ltd., and 

another) 

July 7, 1993 (07 • 07. 93), 

Column 1, line 16 to coltmin 2, line 8; Fig. 1 
& EP, 339642, A 



Relevant to daiiD Nck 



1-17 



□ 

Further documeots are listed in tbe oontanuation of Box C. Q See patent family annex. 



Special categories of ciiad dooameatt: 

document definias (be gcKral sutc of tbe art which tt «oc 
to fae of particular reievaaoe 

earlier docuDcai but published oa «r after the iotematioaal fUlag 
doGBBieai which mmy throw doublt on p ri o rit y claiaa(s) or 
died ID establish the puUtcaliDa dale of soDther dialioa 
special reasoa (as speciiicd!) 

dooimcDi refeiriag to aa oral disdosBie, use, exbibitioa 



laser do m iii r n i puhUshcd after Cbe lOierBaiioaal faiag dale or priority 
date and aol is oockOici with the ap^icaliou but cted to aod eiaU ed 
tbe principie or theory aadcrlying the iavemioa 



"P^ docameat puhtiahcj prior to Ihe laletaatiooal fHiag dale bol i 
the pffioiiiy dale claimed 




docnaeat of patticalar lelevaiMB; tbe claimed invealioa eaaiM be 
eoBsidcfed to iavolw an inventive step wbea the docnaeai is 



beiagfriivious to a penon skilled ia tbe art 
mber of tbe same patent family 



Date of Ihe actual completion of the international search 
April 15, 1997 (15. 04. 97) 


Dale of mailing of Ihe international search report 

April 30, 1997 (30. 04. 97) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Fonn PCT/ISA/210 (secxmd sheet) (July 1992) 



22 



XX^ID: <EP 0e75354A1 I > 



